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• You may download this work for personal use only. • You may not further distribute the material or use it for any profit-making activity or commercial gain • You may freely distribute the URL identifying this open access version If you believe that this document breaches copyright please contact us providing details and we will investigate your claim. Please direct all enquiries to puresupport@bib.sdu.dk 1. Introduction 25 The growing demand for more natural food products is pushing the food and beverage 169 The same column and solvent gradient as in analytical chromatography (see Section 170 2.4.2.) were used for the LC−MS analysis of the reaction products. LC-MS analyses were 171 performed on a LTQ XL (Thermo Scientific, Waltham, MA, USA) equipped with an Accela 172 HPLC Pump and PDA detector. The HPLC separation was carried out as described above.
Liquid chromatography -mass spectrometry (LC-MS)

173
The MS was run with the atmospheric pressure chemical ionization (APCI) in positive mode. 224 Friedman, & Siegelman, 1979). However, further studies by Beale and Cornejo (1984, 1991) 249 reported the two products to be related by isomerism at the double bond formed upon 250 cleavage of the thioether linkage. They assigned the major methanolysis cleavage product to 251 be (3E)-PCB, and the minor (3Z)-PCB, based on their visible absorption spectra, the fact that 252 both could form the same ethylidine free derivative mesobiliverdin (Beale & Cornejo, 1984) 253 and by comparison with the NMR spectra of other E/Z bilin isomers (Beale & Cornejo, 1991) . 254 Besides, they found both isomers were interconvertible, the (3E) isomer being more 255 thermodynamically stable and hence the more abundant product in methanolysis reactions 256 (Beale & Cornejo, 1984) . Based on their mass spectra and ratio of abundance, the isomers 257 eluting at ~ 4.8 and ~ 6.6 min were regarded as the (3E)-and (3Z)-PCB isomers, respectively.
Results and discussion
258
The most abundant PCB isomer was isolated by preparative HPLC and its structure 
Effect of the reagent on the yield and purity 290
As shown in Fig. 4 ., the reaction in methanol achieved a higher yield (17.2 ± 1.2 mg g -1 ) 291 than the reaction in ethanol (14.9 ± 0.3 mg g -1 ), despite of having a lower boiling point (64.7 292 and 78.4˚C for methanol and ethanol, respectively). This behaviour can be explained as different reagents tested: methanol and ethanol. In both reaction mechanisms, the reaction is 413 assisted by solvation of the thiolate leaving group, which most likely accepts a proton to 414 become a thiol. 
Conclusions
424
Conventional reflux in methanol is the most common technique for cleavage of PCB 425 from phycocyanin. This method requires reaction times in the range of 16 hours to achieve 426 equilibrium. The use of the sealed vessel method allowed the increase of temperature above 427 the solvent boiling point, and resulted in a marked increase in the reaction rate. This 428 observation is attributed to a pure thermal kinetic effect. However, the incorporation of 429 microwave irradiation resulted in most cases in degradation of the products for the same 430 temperatures tested in the sealed vessel method. This suggests the presence of microwave 431 specific effects other than thermal effects. The optimal results for cleavage of PCB were 432 observed for the sealed vessel method carried out at 120 ºC for 30 min, and using a solvent-433 phycocyanin ratio of 100 ml g -1 ,providing a yield of 20.7 ± 0.7 mg g -1 , and a purity of 62.2 ± 434 0.9 % w/w. The cleavage of PCB from phycocyanins by solvolysis is believed to take place [mg g -1 ] of solvolysis reactions with ethanol 96% (v/v) for different reaction methods and reaction times.
